surgery, which negatively impacted their quality of life. A study conducted by Sallami (2017) revealed that risk factors affecting postoperative urinary incontinence include patients' age, body mass index (BMI), sphincter defects, unstable bladder, surgical preservation of neurovacsular strips, and the extent of bleeding.
Research has shown that pelvic floor muscle exercises (Kegel exercises) can improve urinary incontinence and erectile dysfunction after prostatectomy (Fernández et al., 2015; Goonewardene, Gillatt, & Persad, 2018; Sayılan & Özbaş's, 2018) and are a high priority for nonsurgical treatment (Yani et al, 2018) . Furthermore, Park et al. (2018) observed that a change in hip extensor muscle strength was the only significant parameter predicting achievement of continence. Hung, Hsiao, Chih, Lin, and Tsauo (2011) emphasized that pelvic floor muscle contraction exercises should begin as soon as possible after surgery. But they found no significant difference between exercise under the guidance of a physical therapist and exercise at home performed by the patient alone, as long as patients received oral and written instructions from health-care professionals (Cavkaytar, Kokanali, Topcu, Aksakal, & Doğanay, 2015) .
Urinary continence can be achieved through contraction training of the pelvic floor muscles. In the clinical setting, oral guidance is the most common approach to instructing patients on pelvic floor exercises. Patients are directed to try to hold urine or to reach a finger through the anus into the rectum to feel the muscles surrounding the anus squeeze the finger. In clinical practice, many older post-RAS patients complain about the difficulty of using "imagination" to practice pelvic floor muscle exercises. Resistance bands are a common training tool for reinforcing muscle strength. Resistance band exercises are designed to induce contraction of the muscle group of the pelvic floor, taking advantage of the strength applied by the abductor of the hip joint plus the rectus. The bands are easy to carry, low cost, very safe, multifunctional, and well suited to training at home. They are a good muscle strength-training option for older people with relatively poor muscle fitness.
Pelvic floor muscle exercises are a priority for patients with mild-to-moderate incontinence after RAS. Resistance bands have become a widely used tool for training muscle strength, as it may be difficult for patients to travel to and from the hospital on a weekly basis. Few studies, however, have investigated the use of resistance bands for pelvic floor muscle contraction exercises to ameliorate urinary incontinence after prostatectomy. Therefore, the objective of this study was to evaluate the efficacy of resistance band exercises for improving urinary incontinence, quality of life, and anxiety and depression after radical prostatectomy.
Methods
This is a preexperimental single-group study with the resistance band pelvic floor muscle exercise program as the intervention. The research design is presented in Figure 1 . The researcher taught patients and their families during hospitalization to use the resistance band at home after discharge to facilitate pelvic floor muscle contraction exercises.
This study was carried out in the urology unit of a teaching hospital in northern Taiwan. The inclusion criteria were (a) age 40 years or above, (b) capable of verbal communication, (c) capable of getting out of bed and moving around without assistance from others after surgery, (d) no urinary incontinence before surgery, and (e) no urinary tract infection after surgery. Patients who were not able to lie in a supine position for the resistance band exercises were excluded from this study.
Participants who fulfilled the inclusion criteria had their rights explained to them by the researcher and they provided written consent before they were enrolled in the study.
Method of Guidance
1. The researcher provided guidance on a one-onone basis. The patient and family members watched a resistance band exercise video. Then a DVD and one resistance band were given to the patient (a TheraBand five-foot resistance band, red, with medium resistance). The patient was asked to demonstrate the exercise in bed to make sure that both the patient and the family members understood the instructions and were able to use the resistance band. 2. Exercise at home began after the urinary catheter was removed (around 7 to 10 days after surgery).
Exercise
Step 1: Align both ends of the resistance band and tie a knot to produce a loop ( Figure 2 , Picture 1).
Step 2: Lie down and bend the knees to place both legs inside the loop, with the resistance band beneath the knees (Figure 2 , Picture 2).
Step 3: Apply force to keep the knees apart and raise the buttocks, then hold the position and count from 1 to 10, and then slowly lower the buttocks (Figure 2 , Picture 3). This is one repetition.
Step 4: Do 20 repetitions each time, 3 times a day for a total of 60 repetitions a day ( Figure 2 , Picture 4).
Also, the researcher worked with the doctor by arranging a visit to the hospital at 2 weeks, 1 month, 2 months, and 3 months after removal of the urinary catheter. During these visits, the researcher conducted a one-on-one interview with the patient at the clinic. Patients were asked to complete a structured questionnaire independently or under the guidance of the researcher. Data were collected through four questionnaires (each consisted of three forms and required 20 min; every time the patient completed a questionnaire, the study nurse gave the patient a gift certificate worth $3-4 as a gesture of thanks for doing so). A total of 55 patients were interviewed in the longitudinal follow-up survey. Of these, 12 were unable to complete the four follow-up interviews. As a result, a total of 43 patients completed the study, a completion rate of 78.2%. The flow chart showing the study design is presented in Figure 3 .
Instruments

Demographic Data
The participants' baseline characteristics were recorded, including age, BMI, marital status, primary caregivers, occupation, prostate weight, and cancer stage. In addition, several risk factors for incontinence, such as advanced age, obesity, comorbidity index, and prostate volume, were also included in this study.
Urinary Incontinence Scale After Radical Prostatectomy
The Urinary Incontinence Scale after Radical Prostatectomy (UISRP) was developed by Lin and Yang (2010) who investigated prostate cancer patients who underwent radical prostatectomy. The Cronbach's α coefficient was 0·90. Two-week test-retest reliability (intraclass correlation coefficient [ICC] = 0·56; 95% CI [0·26, 0·72]) and criterion-related validity was r = 0·74, p < ·001. The scale contained 14 questions to be answered on a 5-point Likert scale
(1-5 points indicating never, rarely, sometimes, often, always). Higher scores indicate greater severity of incontinence.
Incontinence Impact Questionnaire
This study also used the Chinese version of the Incontinence Impact Questionnaire (IIQ) created by Lin and Dougherty (2003) . It employs a 4-point Likert Scale (1-4 points: not at all, slightly, moderately, and greatly). The scale contains 30 questions that cover four domains: emotional health (8 questions), physical activity (6 questions), travel (6 questions), and social relationships (10 questions). Higher scores indicate greater impact on the patient's daily life. The Cronbach's α for the Chinese version of the IIQ is 0.97, and the Cronbach's α for the subscales of physical activity, travel, social relationships, and emotional health are 0.88, 0.89, 0.93, and 0.97, respectively.
Hospital Anxiety and Depression Scale
The study also used the Hospital Anxiety and Depression Scale (HADS) for physical disorders developed by Zigmond and Snaith (1983) . HADS contains 14 questions, with 7 questions each in the anxiety and depression subscales. Each question has a 4-point response scale (0-3 points) and each subscale is scored separately. A higher score indicates a greater degree of anxiety or depression. The developers of the HADS have recommended the following cutoff points to identify mild (8-10), moderate (11) (12) (13) (14) , and severe (15-21) anxiety or depression. Cronbach's α for HADS in HADS-A (anxiety) varied from .68 to .93 (mean .83) and for HADS-D (depression) from .67 to .90 (mean .82), indicating a good tool.
After receiving permission from the human research ethics committee of the Chang Gung Medical Foundation (IRB No.101-4459C), the researchers obtained written consent from each participant and started carrying out the research program.
Data Analysis
The patient's baseline characteristics, including age, BMI, marital status, primary caregiver, occupation, surgery type, prostate weight, and prostate cancer stage, were collected and analyzed descriptively. Generalized estimating equation (GEE) was used to analyze the differences in degree and impact of urinary incontinence, impact of urinary incontinence, and hospital anxiety and depression at 2 weeks, 1 month, 2 months, and 3 months after catheter removal in patients who underwent radical prostatectomy.
Results
Patients' Baseline Characteristics
A total of 55 patients were initially included in this study, but 12 patients were lost to follow-up, with the result that 43 patients completed the program. The mean age of participants was 65 ± 6 years. The great majority of participants (93%) were married. More than two thirds (72.1%) had graduated from high school or above. The duration of surgery, blood loss volume, BMI, preoperative prostatespecific antigen (PSA) index, and resected prostate weights are presented in Table 1 . Note. BMI = body mass index; PSA = prostate-specific antigen.
Urinary Incontinence Severity
The mean scores for urinary incontinence severity at four different evaluation time points (2 weeks, 1 month, 2 months, and 3 months after urinary catheter removal) were 47.6 ± 19.3, 43.4 ± 14.4, 36.4 ± 12.6, and 29.4 ± 7.0 points, respectively. Significant statistical differences were found at these different time points (2 weeks vs. 1 month after catheter removal, B = −0.4, p = .001 and 2 weeks vs. 2 months after catheter removal, B = −0.9, p = .018; Table 1 ). Results indicated that the degree of urinary incontinence was most severe at 2 weeks after catheter removal, with more than three fourths (88.4%, n = 38) of patients having varying degrees of urinary incontinence and nearly half of those (48.9%, n = 21) suffering from severe urinary incontinence. However, 11.6% (n = 5) patients never had incontinence and only 16% always or frequently had incontinence in the third month after catheter removal (Table 2; Figure 4 ).
Impact on Daily Life
The impact of urinary incontinence on daily life included four domains: emotional health, physical activity, travel, and social relationships ( Figure 5 ). The results are as follows:
(1) Impact on physical activities.
Results from the four evaluation time points (2 weeks, 1 month, 2 months, and 3 months after urinary catheter removal) were 14.4 ± 6.0, 13.2 ± 5.4, 11.4 ± 4.2, and 9.6 ± 4.2 points, respectively. Significant statistical differences were found between measurements at different time points (2 weeks vs. 1 month after catheter removal, B = −0.3, p = .003; 2 weeks vs. 2 months after catheter removal, B = −0.5, p < .001; and 2 weeks vs. 3 months after catheter removal, B = −0.8, p < .001). The degree of impact on patients' physical activity was greatest at 2 weeks after catheter removal and the impact decreased gradually thereafter (Table 2; Figure 3 ).
(2) Impact on social relationships.
In terms of the impact of post-prostatectomy incontinence on social relationships, results from the four evaluation time points (2 weeks, 1 month, 2 months, and 3 months after urinary catheter removal) were 24 ± 10, 22 ± 8, 19 ± 7, and17 ± 7 points, respectively. Significant statistical differences were found between measurements from different points in time (2 weeks vs. 1 month after catheter removal, B = −0.2, p = .002; 2 weeks vs. 2 months after catheter removal, B = −0.5, p < .001; and 2 weeks vs. 3 months after catheter removal, B = −0.7, p < .001). The degree of impact on patients' social relationships was the greatest at 2 weeks after catheter removal and the impact decreased gradually thereafter (Table 2; Figure 3 ).
(3) Impact on emotional health.
Results on the emotional health subscale at four evaluation time points (2 weeks, 1 month, 2 months, and 3 months after urinary catheter removal) were 18.3 ± 6.4, 16.8 ± 6.4, 15.2 ± 5.6, and 12.8±4.8 points, respectively. Significant statistical differences were found among measurements from different points in time (2 weeks vs. 1 month after catheter removal, B = −0.2, p = .065; 2 weeks vs. 2 months after catheter removal, B = −0.4, p < .001; and 2 weeks vs. 3 months after catheter removal, B = −0.6, p < .001). The impact on patients' emotional health was the greatest at 2 weeks after catheter removal and the impact decreased gradually thereafter (Table 2; Figure 3 ).
(4) Impact on travel.
Regarding the impact of urinary incontinence on travel, results from the four evaluation time points (2 weeks, 1 month, 2 months, and 3 months after urinary catheter removal) were 15.0 ± 6.0, 13.2 ± 5.4, 11.4 ± 4.8, and 9.6 ± 4.8 points, respectively. Significant statistical differences were found among these data (2 weeks vs. 1 month after catheter removal, B = −0.3, p = .003; 2 weeks vs. 2 months after catheter removal, B = −0.6, p < .001; 2 weeks vs. 3 months after catheter removal, B = −0.9, p < .029). The degree of impact on patients' travel was the highest at 2 weeks after catheter removal and decreased gradually after that (Table 2; Figure 3 ). 
Severity of Anxiety and Depression
Results on anxiety and depression at the four evaluation time points (2 weeks, 1 month, 2 months, and 3 months after urinary catheter removal) were 12.5 ± 7.8, 11.7 ± 8.2, 9.7 ± 7.6, and 7.0 ± 7.0 points, respectively. Statistically significant differences were noted among the measurements (at 2 weeks vs. 1 month after catheter removal, B = −0.8, p = .325; 2 weeks vs. 2 months after catheter removal, B = −2.5, p = .008; 2 weeks vs. 3 months after catheter removal, B = −5.2, p < .001; Table 2 ).
The Influence of Urinary Incontinence on Patients' Baseline Characteristics, Overall Daily Life, and Anxiety and Depression
Results showed no significant differences in basic attributes, such as age, marital status, education, duration of surgery, extent of bleeding, BMI, PSA, or resected prostate weight, among others. Table 3 reveals that greater severity of urinary incontinence corresponded to greater impact on patients' overall daily quality of life. Urinary incontinence had a significant influence on patients' physical activity (β = .74, p < .001), social relationships (β = .70, p < .001), emotional health (β = .75, p < .001), and travel (β = .73, p < .001). Furthermore, greater severity of urinary incontinence also corresponded to higher anxiety (β = .10, p < .001) and depression (β = .12, p < .001) scores.
Discussion
This study presents evidence of improvement in the severity of urinary incontinence, impact on daily life, and anxiety and depression among RARP patients after a resistance band pelvic floor muscle exercise program. Results showed that urinary incontinence, life impact, and depression and anxiety all improved significantly as time went on and patients continued the exercise program. Urinary incontinence was most severe at 2 weeks after catheter removal. This finding supported those of Ko et al. (2012) and Palisaar et al. (2014) , which indicated a high incidence of incontinence in the early stages after catheter removal. Therefore, in this study, the resistance band pelvic floor muscle exercises began as soon as the urinary catheter was removed after surgery. The benefits could indeed be observed after patients began muscle strength training. Haylen et al. (2010) observed that urinary incontinence seriously undermines quality of life and is associated with self-perception of compromised health and social isolation. Haylen's study also revealed that severe incontinence not only affects daily life but also increases patients' anxiety and depression. By practicing simple and easy-to-learn band pelvic floor muscle exercises, slight improvements in the severity of patients' urinary incontinence were evident over time. The impact of incontinence on daily life and on the extent of anxiety and depression also gradually ameliorated after surgery. Sayılan and Özbaş's study (2018) used the Kegel exercise program (three sessions daily) with 30 patients after prostatectomy; 10% of them had no urinary incontinence 10 days after the urinary catheter was removed; 20% of them at 1 month after surgery; and 23.3% at 3 months after surgery. Results of the current study showed that of the 43 patients who engaged in resistance band pelvic floor muscle contraction exercises, 11.6% had no urinary incontinence at 14 days; 13.9% at 1 month; and 34.9% at 3 months. Resistance band exercises appeared to yield superior results to those obtained by Sayılan and Özbaş using Kegel exercises.
Resistance band pelvic floor muscle exercise precisely induces contraction of the muscle group of the pelvic floor, taking advantage of the strength applied by the abductor of the hip joint plus the rectus. Park et al., 2018 and Hung et al. (2011) indicated in their study that as long as patients receive guidance from health-care professionals on how to perform pelvic floor muscle exercises, there is no significant difference in the benefits from exercise performed at home and at the hospital. Prostate cancer tends to occur among men ages 65 years and above. These patients are often retired. They no longer have salary income and their children are working and thus unable to accompany them often to the hospital to do pelvic floor muscle exercises. A resistance band costs only a few dollars and patients can practice the pelvic floor muscle contraction exercises themselves independently at home without assistance from family members. These are a simple, convenient, and costeffective form of targeted exercise. In sum, the benefits of resistance bands are they are easy to use, easy to carry, easy to learn, and financially affordable; they save health-care costs and time traveling to the hospital for rehabilitation. Pelvic floor exercises performed using a resistance band are proven to reduce urinary incontinence and improve quality of life following radical prostatectomy.
This study has several limitations: The use of nonprobability sampling precludes generalizability of findings; this study was conducted at only one medical center; and there was no control group due to the limited number of surgical patients and longitudinal period. Future studies should use longitudinal designs, include more health-care institutions, as well as add a control group.
Conclusions and Clinical Implications
Postoperative urinary incontinence is a common clinical care issue for patients considering undergoing prostatectomy. In addition to informing patients of why urinary incontinence may occur, nurses are responsible for providing guidance, teaching them a simple and easy-tolearn pelvic floor muscle contraction exercise using a resistance band.
The resistance band pelvic floor exercise program should be used routinely with patients who undergo robotic arm-assisted radical prostatectomy. Resistance bands should be included in hospitals' out-of-pocket, on-hand materials lists, with one resistance band provided to each patient during guidance. The patient can scan the QR code generated by the nurse to watch the training material demonstrating the pelvic floor exercise program and can move along with what is shown in the video to add fun to the exercise. In addition, it is advised that timings for exercise be set as alarms on a mobile phone to facilitate consistent exercise. Overall impact on daily life 0.81 0.55 1.08 .000*** Impact on physical activity 0.74 0.52 0.96 .000*** Impact on social relationships 0.70 0.49 0.91 .000*** Impact on emotional health 0.75 0.49 1.02 .000*** Impact on travel 0.73 0.47 0.98 .000*** Overall Impact on anxiety and depression 0.07 0.04 0.09 .000*** Impact on anxiety 0.10 0.07 0.14 .000*** Impact on depression 0.12 0.07 0.17 .000*** Note. *p < .05. **p < .01. ***p < .001.
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